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Method of billing subscribers in telecommunication network 

field of the invention 

The invention relates to billing subscribers in a telecommunication 

network. 

5 BACKGROUND OF THE INVENTION 

Telecommunication networks provide subscribers with various tele- 
communication services for which a network operator or a service provider 
bills the subscriber to a service or the user of a network connection. The most 
common telecommunication service is a speech call or a data call, for which 

10 the user is charged based on the duration of a call, for example, according to a 
given call tariff. Conventionally, call charges over a certain billing period are 
collected together and the subscriber or the owner of the network connections 
is billed afterwards. However, tariffs and charges for mobile calls, international 
calls and various special services may be quite high, which may result in un- 

15 expectedly high call charges over a billing period. In order to avoid unpleasant 
surprises, some subscribers wish to set a maximum limit to charges for calls 
made during a given period by themselves, members of their family or their 
employees. This can be implemented such that, for example, when the accu- 
mulated charges of a certain subscriber or subscriber group reach a given 

20 limit, the subscriber is prevented from using the network or services, and thus 
causing more charges. 

In some telecommunication systems, the subscriber may prepay all 
his or her telecommunication services. In such a case, the subscriber can use 
the services only if he or she has a positive prepaid balance; when the prepaid 

25 balance becomes zero or when it is too low for the requested service, no 
service will be provided. In the present application, subscribers who are 
charged based on prepayment or a certain credit limit are called balance- 
limited subscribers. Balance limits are set by using contracts between the sub- 
scriber (or the owner of the connection) and the network operator or service 

30 provider through the service point of the network operator. If, for example, 
those who are responsible for the expenditures (e.g. parents) have provided 
other subscribers (e.g. children) with a certain prepaid balance per month and 
the balance has been exhausted before the proper time and those who are 
responsible have wished to increase available operation time (to enable a 

35 child to make calls after the previously agreed balance is overdrawn), they 
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have been compelled to carry out this function through the service point of the 
network operator, which has not only been difficult for the subscriber but also 
required administrative work from the operator, thus causing delay. 

BRIEF DESCRIPTION OF THE INVENTION 
5 An objective of the invention is to provide a simpler and more flexi- 

ble way to manage subscriber billing in telecommunication networks. 

This and other objectives of the invention are achieved by the in- 
vention defined in the accompanying independent claims. Preferred embodi- 
ments of the invention are disclosed in the dependent claims. 

10 According to a basic idea of the invention, at least one subscriber 

billing group is formed which comprises two or more subscribers (family mem- 
bers or employees of a small-sized enterprise, for example). Each subscriber 
has a billing account of his or her own in a billing database of the network op- 
erator (or service provider). The billing account of each subscriber is charged 

15 in a usual manner when the subscriber uses the services of the telecommuni- 
cation network. At least one subscriber in the group is specified as a master 
subscriber, who has a right to carry out predetermined procedures in and be- 
tween the accounts of said billing group in said billing database through said 
telecommunication network. The procedures include transferring a prepaid 

20 balance from an account to another, changing the billing limit, transferring a 
bill or a billing right between different subscribers, etc. The subscribers in the 
subscriber group may also have different rights, for example such that some of 
the subscribers have a right to check the balance only within the group while 
some have a right to check their personal balance only. An advantage of the 

25 invention is that the master subscriber may quickly and easily carry out a de- 
sired balance facility; for example, he or she may change the prepaid balance 
within the subscriber group directly from his or her terminal without the inter- 
vention of the manned service point and the related administrative work of the 
operator. The master subscriber may carry out the functions by utilizing any 

30 suitable telecommunication service, such as a facility call, short message 
service or Internet service, e.g. WAP (Wireless Application Protocol). A facility 
call refers to a call to a predetermined number, wherein a predetermined pro- 
cedure (e.g. voice frequency key selection) is carried out. User help an- 
nouncements may readily be included in the facility calls. 
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The rights of the master subscriber can be identified based on the 
unique authentication or subscriber data of the telecommunication network or 
the connection protocol used or a separate authentication procedure, such as 
a PIN (Personal Identification Number ) in the facility call. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is now described in closer detail in connection with 
the preferred embodiments and with reference to the accompanying drawings, 
in which 

Figure 1 shows different embodiments of a mobile station being 
1 0 connected to a server of an operator, 

Figure 2 shows a subscriber database, and 

Figure 3 is a flow diagram illustrating a balance transfer according 
to the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

15 The invention can be applied to any telecommunication network for 

billing management of telecommunication services in the network or value- 
added services (of separate service providers) provided through the network. 

In the following, a subscriber who has a right to carry out an ac- 
counting facility (operating right) is called a host subscriber, master subscriber 

20 or a higher-priority subscriber. A lower-priority subscriber refers to a subscriber 
who does not have all the rights of a higher-priority subscriber. The lower- 
priority subscriber has, for example, a right to receive money from the higher- 
priority subscriber but the lower-priority subscriber does not have a right to 
transfer money to the higher-priority subscriber. The lower-priority subscriber 

25 may also be called a balance-limited subscriber since he or she has a prepaid 
balance or a credit limit to limit the use of services. A facility, in turn, primarily 
refers to changing the balance/limit, i.e. increasing or decreasing the bal- 
ance/limit, but it may also refer to any other billing-related transaction, such as 
transferring a bill or a billing right between different subscribers. 

30 Figure 1 shows a mobile communication system PLMN (Public 

Land Mobile Network) including user-operated billing management according 
to the invention. Mobile stations MS1, MS2, MS3 and MS4 are connected to 
the PLMN over a radio path (or by another wireless interface) via base stations 
BS. The mobile stations communicate with another PLMN via a base station. 

35 Connections from the PLMN to other telecommunication networks, such as a 
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PSTN (Public Switched Telephone Network), ISDN (Integrated Services Digital 
Network), public data network, or the Internet (TCP/IP networks), can be es- 
tablished in a manner known per se. An example of the PLMN is a GSM. The 
precise structure and operation of the GSM network is not relevant to the in- 
5 vention, and as far as the GSM network is concerned, reference is made to 
the GSM standards issued by the European Telecommunications Standards 
Institute. It should be noted, however, that, in addition to mobile communica- 
tion networks, the invention can be applied to other telecommunication net- 
works as well. 

10 In the example of Figure 1, information on subscriber billing ac- 

counts is located in a billing database 10 managed by a PLMN operator. The 
invention can also be applied to billing service providers, for example, which 
can be located in a separate database. In the present application, the term 
•billing database' should be understood to generally refer to any unit, facility or 

15 application which maintains real-time subscriber billing information, such as a 
prepaid balance or accumulated credit balance. A billing account refers to any 
information structure which comprises at least balance information or other 
such information. 

Figure 2 shows an example of a structure of a billing database. Fig- 

20 ure 2 only shows information structures that are relevant to the understanding 
of the invention, but the database can, of course, comprise a great amount of 
different information for a large number of subscribers. Figure 2 shows two 
billing subscriber groups G1 and G2. The first group G1 comprises subscriber 
identifiers of mobile stations MS1, MS2 and MS3, priorities 1, 4 and 2 set for 

25 the identifiers, and the subscribers 1 prepaid balances and potential account 
credit limits. The second group G2 comprises subscriber identifiers of mobile 
stations MS4, MS5 and MS6, priorities 4, 4 and 1 set for the identifiers, and 
the prepaid balances and potential account credit limits. Although the prepaid 
balance of the subscriber of the mobile station MS6 is -300 units, he or she 

30 can still use 700 units during a given billing period, for example, since he or 
she has 1000 units of credit in his or her account. The credit limit of a lower- 
priority subscriber can also be obtained from the balance of the master sub- 
scriber since the master subscriber has a right to transfer a sum corresponding 
to the sum between the account credit limit of the master subscriber and the 

35 prepaid balance to the lower-priority subscriber. 
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In Figure 2, the highest priority is priority 1 and the lowest priority is 
priority 4. A subscriber whose identifier has a higher priority has a right to 
transfer money from his or her own account to the balances of all the sub- 
scribers with a lower priority than the subscriber at issue. The higher-priority 
5 subscriber also has a right to transfer money from the balance of the lower- 
priority subscriber. If a subscriber has no priority ("-"), the subscriber has no 
right to receive nor transfer money. In a typical situation, one subscriber has 
priority 1 (master subscriber) and others priority 4 (no right to transfer money). 
More than one of the members in a group can be set as a master subscriber, 

10 who has the right to transfer money. Hence, for example, both parents in a 
family can be master subscribers. 

Figure 3 is a flow diagram illustrating a balance transfer according 
to the invention after subscriber information has been stored in a subscriber 
database, at least one subscriber group has been formed of the subscribers 

15 and priorities have been set for the members in the group. 

In a first preferred embodiment of the invention, the master sub- 
scriber establishes a common facility call to a predetermined service number. 
The service number preferably comprises an interactive answering device to 
provide the subscriber with voice prompts. By following these prompts, the 

20 subscriber can carry out the facility. The subscriber may issue instructions by, 
for example, keying in certain codes (DTMF codes) on the keypad of his or her 
terminal or by giving speech instructions. The answering device is connected 
to the billing database so as to enable it to carry out the billing facilities desired 
by the subscriber. 

25 At the beginning of the facility call, in step 3-4, it is checked whether 

or not the subscriber has a right to carry out the facility of the invention. The 
subscriber can be authenticated (identified) on the basis of, for example, the 
authentication of the connection used by the master subscriber (e.g. GSM 
network subscriber authentication), or by using another authentication proce- 

30 dure and/or separate identifier, such as a PIN identifier. When the subscriber 
is verified, the rights of the subscriber can be checked in the billing database 
and the subscriber can be allowed billing facilities accordingly. 

If the subscriber has the right to carry out the facility, i.e. the sub- 
scriber is a master subscriber in regard to at least one other subscriber in the 

35 same subscriber group, the process proceeds to step 3-6. In this step, the 
subscriber provides subscriber information on the subscriber to whom the fa- 
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cility is directed. In step 3-8, it is checked whether the destination of the facility 
belongs to the subscriber group, and if so, the process proceeds to the next 
step. In step 3-10, the master subscriber provides the amount of money to be 
transferred, i.e. the amount by which the balance of the destination of the fa- 
5 cility is increased, and, in step 3-12, it is checked that the amount of money is 
large enough to cover, for example, more than one call made during the day- 
time but nevertheless not too large (e.g. many times the annual subscriptions 
of the subscriber) in order to avoid potential abuse. If the amount of money is 
of a correct size between, for example, 50 and 1000 monetary units, the proc- 

10 ess proceeds to step 3-14, where the facility is carried out, in other words, for 
example, money is transferred (for example, 100 monetary units are trans- 
ferred from the prepaid balance of the subscriber MS1 to the prepaid balance 
of the subscriber MS3 in Figure 2) to a balance within the subscriber group. 
This means that in connection with a facility call, for example, the billing sys- 

15 tern of the telecommunication network automatically charges the master sub- 
scriber a sum according to the facility call of the master subscriber and the 
transferred balance, and the prepaid balance of the member of the prepaid 
group determined in the facility call is credited with a sum corresponding to the 
amount of said transferred balance. 

20 If the subscriber has no right to carry out the facility and/or if the 

destination of the facility does not belong to the subscriber group and/or if the 
priority of the destination is higher than the priority of the performer of the fa- 
cility and/or if the amount of money to be transferred is not of the correct size 
and/or if the account to be charged has too low a balance or credit, the facility 

25 will not be carried out. This can be indicated to the person trying to carry out 
the facility by using a short message, for example, which comprises a mes- 
sage "No right to transfer" or "No right to carry out the facility", for example. 

The master subscriber may, in addition to the above-described 
changing of balance, make inquiries about the balance of the lower-priority 

30 subscriber, call itemization of the lower-priority subscriber or location of the 
lower-priority subscriber. 

The balance transfer or another facility of the invention may also 
take place by means of a short message service. In such a case, the master 
subscriber communicates with a short message centre SMSC 1 1 through short 

35 messages. The master subscriber may, for example, provide, as a short mes- 
sage, pieces of relevant information to performing the facility requested by the 
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SMSC one piece at a time, and this information is transmitted to the SMSC. 
On the basis of this information, the subscriber may or may not be allowed to 
proceed to the next step. The short message centre SMSC 11 is connected to 
the billing database 10 to enable the desired billing facilities in the database 10 
5 to be carried out. 

An alternative is to arrange the facility call as an Internet connec- 
tion, in which case the user interface is a WWW site. Through the interactive 
WWW site, the master subscriber can provide all relevant pieces of informa- 
tion, including the pieces of information inquired on the WWW pages, one at a 

10 time, the information being transmitted to the operator, and, in response to the 
information transmitted to the operator and the checking carried out by the 
operator, the facility required by the mobile station is either carried out or not. 
For example, the checks "Has the subscriber a right to carry out the facility?", 
"Does the destination of the facility belong to the group?" and "Is the amount 

15 of money to be transferred of the correct size?" can be carried out according to 
the flow diagram of Figure 3, for example. 

In order to carry out the facility, the mobile station can establish a 
data connection to a gateway or a WAP (Wireless Application Protocol) gate- 
way. The gateways, in turn, are connected to the Internet and/or an intranet. 

20 An Internet server of a public Internet service provider or a private Internet 
connection point, for example, may serve as a gateway. In both cases, the 
established connection may be any data or modem connection which is used 
for Internet connections. 

In order for the mobile station to be able to communicate with the 

25 Internet, the mobile station is equipped with an Internet browser. The Internet 
browser may transmit requests to the gateway and receive and process the 
content of the WWW (World Wide Web) pages received from the gateway. 
The gateway forwards the requests received from the mobile station to the 
WWW server through the Internet according to the standard Internet protocols. 

30 The gateway thus serves as the transmitter of the requests on behalf of the 
user of the mobile station. In response to the request, the WWW server trans- 
mits the requested WWW pages to the gateway, which directs the WWW 
pages to the browser of the mobile station, which shows the retrieved WWW 
pages to the user on the display of the mobile station. 

35 A terminal which enables the master subscriber to carry out the fa- 

cility of the invention may be any terminal equipped with an Internet facility, 
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such as the mobile station above, a mobile station connected to a computer, 
data terminal equipped with a mobile communication facility, etc. The data 
connection between the terminal and the gateway may be a circuit- or packet- 
switched connection, virtual connection such as ATM (Asynchronous Transfer 
5 Mode), etc. 

Another alternative for directing the facility request of the mobile 
station to the operator and carrying out the facility in response to the facility 
request is to use a terminal according to the WAP (Wireless Application Proto- 
col) standard. The WAP specifies the application framework and network pro- 

10 tocols for wireless equipment, such as mobile stations, paging devices and 
personal digital assistants. The specifications extend telecommunication tech- 
nologies (e.g. digital network standards) and Internet technologies (e.g. XML, 
URL, various content formats). The WAP specifies a series of standard com- 
ponents that enable communication between terminals and WWW servers. 

15 The content and applications of the WAP are specified in a series of 

known content formats based on known WWW content formats. The most 
common WAP content format is a WML (Wireless Markup Language), which is 
used for creating WAP pages. The WAP pages can be displayed by a WAP 
browser, e.g. by a microbrowser of a wireless terminal, which is an analogous 

20 standard for the WWW browser. The WAP content types and protocols are 
optimized for mass market and manually-operated devices. 

When the mobile station establishes the data connection to the In- 
ternet through the WAP gateway, the WAP gateway provides a connection 
between the telecommunication network and the Internet WWW technology. 

25 The WAP gateway converts a WAP request to a WWW request and, at the 
same time, enables the WAP microbrowser in the mobile station to transmit 
requests to the WWW server. When the WAP connection is used for carrying 
out the facility of the invention, the content of the WWW pages can be created 
such that the use of the WAP and the content format WML of the WAP is 

30 taken into account by using, for example, the WML language on the WWW 
pages. In such a case, the mobile station is equipped with a WAP mi- 
crobrowser. The data connection through the telecommunication network is 
similar to that described above. 

It is obvious to one skilled in the art that as technology advances, 

35 the basic idea of the invention can be implemented in many different ways. 



WO 01/06753 



PCT/FI00/00653 



9 

The invention and its embodiments are thus not restricted to the above- 
described examples but they can vary within the scope of the claims. 
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CLAIMS 

1. A method of billing subscribers in a telecommunication network, 
wherein each subscriber has billing accounts that are charged when services 
of the telecommunication network are used, characterized by 

5 forming at least one subscriber billing group (G1, G2) comprising 

two or more subscribers (MS1...MS6), each subscriber having a billing ac- 
count of his or her own in a billing database; and 

determining at least one subscriber in the group (G1, G2) as a 
master subscriber (MS1), who has a right to access said billing database and 
10 carry out predetermined procedures in and between the accounts of the sub- 
scriber billing group. 

2. A method as claimed in claim 1, characterized in that the 
master subscriber (MS1) has the right to access said billing database through 
said telecommunication network. 

15 3. A method as claimed in claim 1, characterized in that the 

master subscriber (MS1) carries out balance transfers between the billing ac- 
counts within said group (G1, G2). 

4. A method as claimed in any one of claims 1 to 3, charac- 
terized in that said billing account has a limited balance, and the master 

20 subscriber (MS1 ) changes the balance limit or balance of the billing account. 

5. A method as claimed in claim 4, characterized in that 
said billing account is a prepayment account and/or an account equipped with 
a credit limit. 

6. A method as claimed in claim 5, characterized in that the 
25 credit limit is obtained from the balance of the master subscriber. 

7. A system wherein each subscriber has billing accounts in a billing 
database (10) that are charged when services of a telecommunication network 
are used, characterized in that 

at least one subscriber billing group (G1, G2) comprising two or 
30 more subscribers (MS1...MS6) is formed in a subscriber database (2-2), each 
subscriber having a billing account of his or her own in the billing database 
(10), and at least one subscriber in the group is a master subscriber (MS1), 
who has a right to access said billing database (10) and carry out predeter- 
mined procedures in and between the accounts of the subscriber billing group, 
35 and in that 



WO 01/06753 



PCT/FI00/00653 



11 

a telecommunication server is connected to the subscriber data- 
base (2-2) through which server the master subscriber (MS1) establishes a 
connection through said telecommunication network in order to carry out said 
facilities in the billing database (10). 
5 8. A system as claimed in claim 7, characterized in that the 

master subscriber (MS1) has the right to access said billing database through 
said telecommunication network. 

9. A system as claimed in claim 7 or 8, characterized in that 
said facilities comprise a balance transfer between the billing accounts within 

10 said group. 

10. A system as claimed in any one of claims 7 to 9, charac- 
ter i z e d in that said billing account has a limited balance, and said facilities 
comprise changing the balance limit or balance of the billing account. 

11. A system as claimed in claim 10, characterized in that 
15 said billing account is a prepayment account and/or an account equipped with 

a credit limit. 

12. A system as claimed in claim 11, characterized in that 
the credit limit is obtained from the balance of the master subscriber. 

13. A system as claimed in any one of claims 7 to 12, charac- 
20 te r i z e d in that the master subscriber (MS1) has access to said telecom- 
munication service by making a facility call to a predetermined service number. 

14. A system as claimed in claim 13, characterized in that 
said telecommunication server is an automatic answering apparatus. 

15. A system as claimed in any one of claims 7 to 12, charac- 
25 terized in that said telecommunication server is a World Wide Web 

(WWW) server. 

16. A system as claimed in any one of claims 7 to 12, charac- 
terized in that said telecommunication server is a Wireless Application 
Protocol (WAP) server. 

30 17. A system as claimed in any one of claims 7 to 12, charac- 

terized in that said telecommunication server is a short message centre or 
a short message server. 



WO 01/06753 



PCTYFIOO/00653 




Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 01/06753 



PCT/FI00/00653 



2/3 

FIG. 2 



group 


subscriber 


priority 


prepaid balance 


account credit limit 


G1 


Ms1 


1 


1000 


1000 


G1 


Ms2 


4 


200 




G1 


Ms3 


2 


100 




G2 


Ms4 


4 


100 




G2 


Ms5 


4 


200 




G2 


Ms6 


1 


-300 


1000 



WO 01/06753 



PCT/FIOO/00653 



3/3 



start 



3-4 



right to \ no 
transfer. 



yes 



provide subscriber 
information of 
destination 




\ 


yes 


provide sum to 
be transferred 








3-12 



no 



yes 



carry out money 
transfer 



3-6 



3-10 



3-14 



FIG. 3 



"no right to transfer 11 



3-16 



v 

end ~~^> 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/FI 00/00653 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC7: H04M 15/00, H04Q 7/32 

According to International Patent Classificatio: 



Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7: H04M, H04Q, G06F 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



INSPEC, IEEE 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category" 



Citation of document, with indication, where appropriate, of the relevant passages 



WO 9901998 Al (TELEFONAKTIEBOLAGET LM ERICSSON), 
14 January 1999 (14.01.99), page 3, 
line 20 - page 5, line 3 



US 5666405 A (R.P. WEBER), 9 Sept 1997 (09.09-97), 
column 1, line 10 - line 23; column 2, 
line 2 - line 40 



Relevant to claim No. 



1-17 



1,7 



| | Further documents are listed in the continuation of Box C. | y| See P atenl family annex. 



* Special categories of died documents: 

"A" document defining the general state of the art which is not considered 

to be of particular relevance 
*E* earlier application or patent but published on or alter the international 

filing date 

*L* document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or other 
means 

"P* document published prior to the international filing date but later than 



T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

* Y" document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

*&* document member of the same patent family 



Date of the actual completion of the international search 
30 October 2000 


Date of mailing of the international search report 

3 1 -10- 2000 


Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 


Authorized officer 

Peter Goransson / MRo 

Telephone No. + 46 8 782 25 00 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 
Information on patent family members 



03/10/00 



International application No. 

PCT/FI 00/00653 



WO 9901998 Al 14/01/99 AU 8362098 A 25/01/99 

EP 0993744 A 19/04/00 

US 6115613 A 05/09/00 



US 5666405 A 09/09/97 CA 2177092 A 15/01/97 



Form PCT/ISA/210 (patent family annex) (July 1998) 



